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(54) DISTRIBUTED FEEDBACK TYPE SEMICONDUCTOR LASER AND ITS DRIVING 
METHOD 

(57)Abstract: 

PURPOSE: To obtain a distributed feedback type 
semiconductor laser which is little affected by hole 
burning in the axial direction. 

CONSTITUTION: A P-type electrode in a phase shift 
type DFB laser of GalnAsP/ InP based buried structure 
is divided into independent electrode regions 1 , 2, 3. For 
example, the region 1 is divided into independent comb 
type electrodes 21 -la and 21-1 b. Electrode fingers 
(tooth of the comb) of the one electrode 21 -la 
interdigitate fingers of the other electrode 21-1b facing 
with the electrode 21 -1a so as to have a resonance axis 
as the center. The regions 2, 3 have the same structure. 
The electrodes are formed in response to element 
characteristics, and these selected electrodes are 
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connected by wire-bonding, so that a current is applied by one channel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the distribution feedback mold semiconductor laser which has periodic stmcture in 
accordance with the waveguide structure containing a barrier layer The electrode for pouring a current 
into the above-mentioned barrier layer is divided into two or more electrode fields to the above- 
mentioned waveguide direction. And it is the distribution feedback mold semiconductor laser which two 
or more above-mentioned electrode fields consist of a pectinate form electrode of the independent 
couple which has an electrode finger, respectively, and is characterized by the electrode finger of one 
above-mentioned pectinate form electrode having entered between the electrode fingers of the above- 
mentioned pectinate form electrode of another side. 

[Claim 2] The actuation approach of the distribution feedback mold semiconductor laser characterized 
by connecting some [ in two or more above-mentioned pectinate form electrodes ] above-mentioned 
pectinate form electrodes, and pouring in a current in distribution feedback mold semiconductor laser 
according to claim 1 . 

[Claim 3] Distribution feedback mold semiconductor laser to which resistance of the field which a 
relative hght consistency increases is characterized by being smaller than a perimeter in the embedding 
distribution feedback mold semiconductor laser which has periodic structure in accordance with the 
waveguide structure containing a barrier layer, embeds the perimeter of the above-mentioned mesa 
stripe-hke waveguide structure in a semi-conductor layer with a refractive index lower than the above- 
mentioned waveguide, and is formed. 

[Claim 4] The width of face of the above-mentioned barrier layer is distribution feedback mold 
semiconductor laser according to claim 3 characterized by being the width of face according to the 
concavo-convex configuration of the maximum upper layer of the above-mentioned mesa stripe. 
[Claim 5] Distribution feedback mold semiconductor laser according to claim 3 characterized by the 
above-mentioned field containing an impurity in high concentration. 

[Claim 6] Distribution feedback mold semiconductor laser according to claim 5 characterized by the 
above-mentioned impurity being zinc. 

[Claim 7] Semiconductor laser according to claim 3 characterized by ****** whose maximum upper 
layer of the above-mentioned mesa stripe in the above-mentioned field is a crevice. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the distribution feedback mold semiconductor laser 
which performs optical feedback by the diffraction grating formed along with optical waveguide, and 
the single mode distribution feedback mold semiconductor laser oscillated especially with one 
oscillation line. 
[0002] 

[Description of the Prior Art] In recent years, distribution feedback mold semiconductor laser (DFB 
(DistributedFeedback) laser) is used as the light source for optical communication. This component 
prepares periodic perturbation (diffraction grating) along witii optical waveguide, and can reaUze 
actuation with a single oscillation line (single longitudinal mode) by that wavelength selectivity. It is 
GalnAsP/InP as the light source especially for long-distance high-speed optical commxmication. 
Utilization of this DFB laser is progressing using the system ingredient. 

[0003] Generally, semiconductor laser has applied feedback of light by using the end face of the both as 
a reflecting mirror. (FP mold: Fabry-Perot Mold (Fabry-Perot)) . On the other hand, feeding back hght 
by the diffraction grating with wavelength selectivity can call a DFB laser the description. Therefore, 
there may not be an echo of an end face fimdamentally. However, by this laser, the implementability of 
a single longitudinal-mode oscillation is decided by the configuration of a diffraction grating, the depth, 
and the magnitude of the echo by the end face and the phase of a diffraction grating formed inevitably. 
Therefore, in a single mode, it does not oscillate but the yield is not necessarily low. 
[0004] On the other hand, there is a DFB laser of a phase shift mold. This is the structure of reducing the 
reflection factor of both the cleavage end face, and having the discontinuity (phase shift) section (only 
the phase equivalent to one fourth of the guide wave lengths lambda being shifted) of the period of a 
diffraction grating in the center of a resonator. Since the oscillation threshold gain difference of the 
longitudinal mode of the component of this lambda / 4 shift structure is also large, it is very 
advantageous to single mode actuation. 

[0005] Usually, the approach the diffraction grating which has a phase shift performs two-beam- 
interference exposure combining a positive resist and negative resist For example, (the spring Japan 
Society of Applied Physics lecture draft in the Showa 60 fiscal year besides Uko, 29 p-ZB -15), Or the 
method of performing two-beam-interference exposure using a phase mask (for example, Shirasaki 
others) the Showa 60 Institute of Electronics, Information and Communication Engineers and the 
semiconductor material category convention (autumn) 31 1 ~ similarly it is formed in Showa 60 besides 
Shirasaki of the Institute of Electronics, Information and Communication Engineers, a photon 
electronics seminar report, OQE 85-60, etc. These approaches are deficient in optimization of conditions 
[, such as a design of a phase mask, and reduction of an unnecessary echo ], such as a class of resist, and 
exposure conditions, in repeatability, and the formation approach of a diffraction grating of having a 
phase shift is difBcult. 

[0006] Here, it is GalnAsP/InP. The phase shift mold DFB laser of a system embedded stmcture is 
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explained to a detail with reference to drawing 7 . First, the primary diffraction grating 5 1 is formed by 
the two-beam-interference exposing method on the n mold In? substrate 50. lambda / 4 phase shift 52 of 
drawing 7 (b) are formed by the above-mentioned approach. It is the n mold GalnAsP on it. The 
waveguide road layer 53 (lambda= 1.3-micrometer band presentation) and undoping GalnAsP A barrier 
layer 54 (1.55-micrometer band presentation) and p mold InP A cladding layer 55 and p+ Mold 
GalnAsP The laminating of the ohmic contact layer 56 (lambda= 1.1 5 -micrometer band presentation) is 
carried out one by one, and mesa etching of them is carried out at the shape of a stripe. Then, it is the p 
mold InP to the perimeter of a stripe. The embedding layer 57 and n mold InP The embedding layer 58 
and undoping GalnAsP The cap layer 59 (lambda= 1.1 5 -micrometer band presentation) is formed and 
embedded (BH structure). Next, p mold electrode is formed in a principal plane, and n mold electrode is 
formed in a rear face. Since a current is blocked by pn reverse bias junction in an embedding field at this 
time, a current is efficiently poured only into the GalnAsP barrier layer 54. Moreover, the reflection 
factor of both the cleavage end face is reduced with the AR (Anti-reflection) coat 62. 
[0007] The phase shift mold DFB laser has the following faults, although there is little effect of the 
phase of an end face and it is easy to oscillate it by the single longitudinal mode, since the end-face echo 
is made very small. 

(1) Formation of a actual phase shift is difiScult. 

(2) Although a phase shift needs to be mostly located in the center of a resonator, the location cannot be 
viewed after crystal growth. 

[0008] In order to solve these, there is the approach of forming an equivalence phase shift. This prepares 
the equivalence phase shift field where dimensions, such as width of face of waveguide and thickness, 
differ from a perimeter instead of forming a actual phase shift in a diffraction grating. Since the 
equivalent refractive index of this equivalence phase shift field differs from a perimeter, propagation 
light is before and after passage of this field, and the relative topology to a diffraction grating changes. 
Therefore, what is necessary is just to form a diffraction grating in homogeneity, without meaning that 
the phase shift was formed equivalent and forming the diffraction grating which has a phase shift. 
[0009] Drawing 8 explains the conventional equivalence phase shift mold DFB laser. GalnAsP It has the 
equivalence phase shift field 63 which narrowed width of face of a barrier layer 54 in the resonator 
central field. In case this forms a stripe, the stripe width of face of a resonator central field forms the 
stripe pattern mask which is changing nsurowly, and it can realize it easily by carrying out mesa etching. 
Especially the process peculiar to phase shift structure has realized the conventional simple phase shift 
structure and the property more than an EQC the unnecessary top (for example, the spring Japan Society 
of Applied Physics lecture draft in the Heisei 2 fiscal year besides Matsuyama, 30 a-SA -17). 
[0010] However, it sets to an equivalence phase shift mold DFB laser, and is the n mold GalnAsP. The 
waveguide road layer 53 and GalnAsP When the thickness of a barrier layer 54 varies the whole wafer, 
dispersion happens to an equivalent refractive index. Consequently, the die length of the equivalence 
phase shift field 63 for realizing a desired shift amount changes. Therefore, the amount of a phase shift 
will vary. Moreover, the mask of what class with which equivalence phase shift field length differs 
corresponding to change of thickness is needed. 

[001 1] By the way, in a phase shift mold DFB laser, the hole burning phenomenon of shaft orientations 
happens, and after single longitudinal-mode nature's oscillating, it may be spoiled. (For example, -56 or 
Institute of Electronics, Information and Communication Engineers [ besides Soda ], and photon 
electronics seminar OQE87-7p.49 1986) That is, when the value of normalization coupling-coefficient 
kappaL (L: cavity length) is larger than 1.25 ( drawing 9 (a)), waveguide light concentrates on the 
location of lambda / 4 phase shift 52 (continuous line). The big bias of such optical intensity distribution 
of resonator shaft orientations is GalnAsP. Distribution of the relative carrier consistency in a barrier 
layer 54 is changed. That is, the carrier consistency of the part which is concentrating Hght decreases 
(broken line). Furthermore, the refractive index of waveguide changes corresponding to this distribution. 
By change of this waveguide structure, the gain difference between the longitudinal modes which were 
large values becomes small with much trouble. That is, single longitudinal-mode nature is spoiled 
greatly. 
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[0012] Moreover, as drawing 9 (b) shows, when the value of kappaL is smaller than 1 .25, the relative 
density of the wavegxiide light in a resonator center section decreases (continuous line). Therefore, a 
relative carrier consistency increases in the center section (broken line). Therefore, the refractive index 
of a center section becomes small. Since the optimum value (lambda/4) of a phase shift is negated also 
in this case, a gain difference becomes small. Consequently, single longitudinal-mode nature is spoiled 
greatly too. 

[0013] Next, the effect a hole burning phenomenon affects a laser property is explained, the so-called 
supermarket where slope effectiveness becomes good continuously after an oscillation — a linear curve 
is drawn. Since distortion arises in an output signal, the component of such a property is inapplicable to 
especially analog communication. A component with an I-L (current-optical output) property with 
sufficient linearity is desired. Moreover, after nonlinear output characteristics are shown, the kink (kink) 
which is a break point arises and it jumps in 2 mode actuation from a single mode in many cases. 
[0014] The Ught in an equivalence phase shift field closes the equivalence phase shift mold DFB laser 
which narrowed width of face, and small, relatively, since equivalent-refractive-index change is small, 
eye ** is said for there to be little effect of a hole burning. (For example, the autumn Japan Society of 
Applied Physics lecture draft in the Showa 63 fiscal year besides Nakano, 6 p-ZC -7.) However, this 
effectiveness is not enough, either. 

[0015] The ununiformity current pouring-in method is proposed as an approach of compensating the 
hole burning of these shaft orientations (for example, the Showa 63 Institute of Electronics, Information 
and Communication Engineers autumn national conference besides Usami, C 1988 [ 155 or ]). This 
divides the electrode of laser into two or more electrodes in which current impregnation is independently 
possible to shaft orientations, and passes a separate quantity of a cxirrent from the exterior to each 
electrode. If many currents are poured into the electrode of the field where the carrier consistency 
decreased relatively by the hole burning so that this decrement may be compensated, the nonlinear tee of 
an optical output and 2 mode-ization can be prevented. However, only the number of the electrodes 
divided into the exterior of a component is required for variable resistance. Including adjustment of 
these variable resistance, a control system is complicated and the cost as a module goes up. 
[0016] 

[Problem(s) to be Solved by the Invention] A phase shift mold DFB laser cannot view [ that formation 
of a phase shift is difficult, and ] whether tiiere is any location of a phase shift in the center of a 
resonator. Therefore, although there is the approach of forming an equivalence phase shift, the mask of 
what class with which phase shift length differs corresponding to change of the thickness of a barrier 
layer or a waveguide road layer is needed, and it takes time and effort. 

[0017] Moreover, in a phase shift mold DFB laser, the hole burning phenomenon of shaft orientations 
happens, and after single longitudinal-mode nature's oscillating, it may be spoiled. The equivalence 
phase shift mold DFB laser of clearance of the effect of a hole burning which narrowed width of face is 
not enough, either. Therefore, there is the imimiformity current pouring-in method as an approach of 
compensating a hole burning. However, in order to pass a separate quantity of a current to two or more 
independent electrodes, variable resistance is needed and only the nimiber of the electrodes divided into 
the exterior of a component has a complicated control system. 

[0018] So, this invention aims at being able to control the amoxmt of phase shifts easily, and not 
applying a burden to the control system of the component exterior while the effect of the hole burning of 
shaft orientations offers little distribution feedback mold semiconductor laser. 
[0019] 

[Means for Solving the Problem] This invention shows compensation of relative change of the carrier 
consistency by the hole burning below, in order to lessen effect of a hole burning. 
[0020] In case a primary method carries out mesa etching in a DFB laser at the shape of a stripe, it 
controls the waveguide after mesa etching, and the width of face of a barrier layer by changing ttie 
thickness of an ohmic contact layer in a phase shift field and the field outside this phase shift field. 
[0021] The second approach makes small resistance between the electrode in a phase shift field, and a 
barrier layer. After embedding in a DFB laser and forming a layer, the ohmic contact layer of a phase 
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shift field is etched, and high impurity concentration is selectively raised by diffusion of an impurity, or 
placing of ion to a phase shift field so that distance between electrode-barrier layers may be made small. 
[0022] The third approach uses as two or more pectinate fomi electrodes the impregnation electrode 
formed in a DFB laser, and changes spacing of the gear tooth of this pectinate form electrode. The 
resistance between electrode-barrier layers is changed equivalent by changing spacing of the gear tooth 
of a comb. Adjustment of spacing of the gear tooth of a comb is effectually perforaied by whether the 
current from another electrode finger which has entered between this gear tooth is poured in, or it does 
not carry out. That is, an electrode is chosen according to a property and wirebonding is carried out. 
From the exterior, a current is impressed by one channel. 

[0023] If it puts in another way, the electrode for pouring a current into a barrier layer will be divided 
into shaft orientations to two or more independent electrode fields. And each electrode field is divided 
into two or more electrodes of the shape of a gear tooth of a still more nearly independent comb. And 
the finger of a pectinate form electrode is the structure of the DFB laser characterized by having entered 
between the fingers of other pectinate form electrodes, and it is characterized by choosing a part of two 
or more electrode fingers of the shape of a gear tooth of an independent comb, and passing a current. 
[0024] 

[Fxmction] According to the primary method, the width of face of waveguide and a barrier layer is 
changed in a phase shift field and the field outside this phase shift field after mesa etching by changing 
the thickness of an ohmic contact layer in a phase shift: field and the field outside this phase shift field. It 
means an equivalent refractive index's changing and preparing a phase shift field equivalent by that 
cause. 

[0025] Moreover, it is the difference in the distance from the electrode in a phase shift field to a barrier 
layer, and since the current injection rate to a barrier layer changes, relative change of the carrier 
consistency by hole vanning can be compensated. Furthermore, an equivalence phase mold DFB laser 
can be formed easily, without preparing the mask of a phase shift set by the variation in the thickness of 
a barrier layer and waveguide like before. 

[0026] The distance between an electrode and a barrier layer becomes small by making low the ohmic 
contact layer of a phase shift field the second. Moreover, resistance between an electrode and a barrier 
layer can be made small by raising the high impurity concentration of a phase shift field. Since after an 
oscillation becomes fixed [ the potential of a barrier layer ], the current injection rate to a barrier layer 
changes with the resistance between an electrode and a barrier layer. Therefore, impregnation of a 
carrier increases in the small part of resistance, and relative change of the carrier consistency by the hole 
burning of shaft orientations can be compensated. 

[0027] The electrode for pouring a current into a barrier layer according to the third approach is divided 
into the pectinate form electrode with which plurality became independent to shaft orientations, further, 
when the finger of a pectinate form electrode has entered between the fingers of other pectinate form 
electrodes, by changing the electrode to coimect, the resistance between electrode-barrier layers can be 
changed with sufficient control equivalent, and the current injection rate to a barrier layer can be 
changed. That is, the impregnation of a carrier of the small part of equivalent resistance increases. 
Thereby, relative change of the carrier consistency by the hole burning of shaft orientations can be 
compensated. 
[0028] 

[Example] They are the following and this invention GalnAsP/InP The example carried out to the DFB 
laser with system pad mold structure is explained to a detail with reference to a drawing below. 
[0029] The first example is an example applied to the equivalence phase shift mold DFB laser. Drawing 
1 is the perspective view of the mesa stripe by this invention which has the equivalence phase shift field 
100 which narrowed width of face of a barrier layer stripe in the center of a resonator. The ohmic 
contact layer heights 1 10 on the equivalence phase shift field 100 are equivalence phase shift field 100 
Sotogami's P+. Mold GalnAsP It is formed more thickly than the ohmic contact layer 15. 
[0030] The level difference of those ohmic contact layers is a wafer selectively with a suitable mask, 
before carrying out mesa etching at the shape of a stripe P+ Mold GalnAsP It can form easily by etching 
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the ohmic contact layer 1 5. The dimension of this level difference is controlled by etching time. 
[0031] The ohmic contact layer heights 110 and P+ Mold GalnAsP When carrying out the stripe pattern 
mask of the width of face same on the ohmic contact layer 15 and performing mesa etching, along with 
the Ath (111) page, etching progresses in an inverse triangle cross-section configuration. Therefore, the 
direction of the equivalence phase shift field 100 where an ohmic contact layer is thick when forming 
GalnAsP barrier layer 13 side face in the Ath (111) page is the n mold GalnAsP from other fields. 
Waveguide road layer 12+GaInAsP As for a barrier layer 13, width of face becomes narrow ( drawdng 2 
(a)). That is, n mold GalnAsP Waveguide road layer 12+GaInAsP The difference of the width of face of 
a barrier layer 13 is the ohmic contact layer heights 110 and P+. Mold GalnAsP It is decided by the level 
difference of the ohmic contact layer 15. 

[0032] Therefore, the level difference of an ohmic contact layer is controlled according to thickness, 
such as a barrier layer, (following and controlling width of face), and the amount of equivalence phase 
shifts can be controlled. Therefore, the class of stripe mask does not need to change equivalence phase 
shift field length, either, and can be managed with one kind. 

[0033] In this case, it is GalnAsP in the equivalence phase shift field 100. Since the width of face of a 
barrier layer 13 is narrow and distance with an electrode has it, resistance becomes large. [ large ] 
Therefore, the current injection rate to the equivalence phase shift field 100 after an oscillation decreases 
relatively. When [ when the value of kappaL (normalization coupling coefficient) is smaller than 1.25 ] 
the relative light reinforcement in the phase shift section is small, it is effective in stopping a hole 
burning. 

[0034] Moreover, it is GalnAsP when denting the ohmic contact layer of the equivalence phase shift 
field 100 conversely. Since the width of face of a barrier layer 13 is wide and distance with an electrode 
is also small, resistance becomes small. Therefore, the current injection rate to a phase shift field 
increases after an oscillation relatively. For this reason, when the value of kappaL decreases relatively 
[ it is larger than 1 .25 and / the carrier consistency of the phase shift section ], it is effective in stopping a 
hole biuning. However, GalnAsP Light shuts up because the width of face of a barrier layer 13 becomes 
large relatively, a multiplier becomes large, and change of a refractive index becomes large. Balance 
with this is the point of control of a hole burning. 

[0035] The first example of the above is the case where a barrier layer is formed by making the Ath 
(111) page into a side face after that a mesa is narrow. On the other hand, when forming a barrier layer 
side face in the part of the end breadth under a constriction of a mesa, as shown in drawing 2 (b), as for 
width of face, such as a barrier layer, the direction of an equivalence phase shift field becomes large, 
[0036] Next, the second example is shown from drawing 3 . Dravsdng 3 makes mesa ETCHINNGU the 
shape of a stripe in a phase shift mold DFB laser, and is P type InP to the both sides of a stripe. The 
embedding layer 16 and n mold InP The embedding layer 17 and GalnAsP Sequential formation of the 
cap layer 18 is carried out. Then, P+ on the resonator central field which has a phase shift Mold 
GalnAsP Etching is performed to the ohmic contact layer 15, and the concave field 120 is formed. For 
this reason, resistance of a phase shift field becomes smaller than a perimeter. Therefore, since it is 
poured in so that a current may be compensated, a hole burning is controlled and an optical output- 
current characteristic with sufficient linearity is acquired to several lOmW in single longitudinal-mode 
actuation. 

[0037] Furthermore, the third example is shown from dravsdng 4 . It is GalnAsP like the second 
example. Selective diffusion of an impurity, for example, the zinc, is carried out to the resonator central 
field which has a phase shift in the phase shift mold DFB laser formed to the cap layer 18, and the zinc 
diffusion field 130 is formed in it. This drawing (b) and (c) are sectional views of a resonator center 
section and a resonator edge which have the zinc diffusion field 130, respectively. 
[0038] Since resistance became low and is spread further width, the field which diffused zinc in high 
concentration has been fiirther formed into low resistance. The diffusion section is the resistance below 
one half of the non-spread section (the whole resistance is about 4ohms in 300 micrometers of cavity 
length). Therefore, since it is poured in so that the resonator center section whose carrier consistency 
decreases may be compensated for a current, a hole burning is controlled and the good optical output- 
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current characteristic of rectilinear-propagation nature is acquired to lOOmW in single longitudinal- 
mode actuation. 

[0039] The value of kappaL of this component is 2.5. In this value, with the component without the 
conventional impurity diffusion field, the optical output-current characteristic showed the saturation 
inclination by 20mW or less, the mode jump was started, and it had become the 2 modes. However, an I- 
L property can be remarkably improved by attaining low resistance-ization of a phase shift field like the 
second and third examples. 

[0040] More nearly finally than drawing 5 , the fourth example is shown. This drawing is GalnAsP/InP. 
It is the top view of the electrode structure of p mold electrode and the sectioned view of resonator shaft 
orientations in the phase shift mold DFB laser which has a system embedded structure. The electrode is 
divided into three fields to resonator shaft orientations (fields 1, 2, and 3). Each field consists of 2 
electrodes (pectinate-form electrode: 21-1 a, 21-1 b, 21 -2a, 21 -2b, 21 -3a, 21 -3b) of the pectinate form 
which h£is the gear tooth of the comb which faces each otiier centering on a resonance shaft. For 
example, the field 1 is constituted by electrode 21-la and 21-lb, the gear tooth (electrode finger) of the 
comb of electrode 21-la has entered between the electrode fingers of electrode 21-lb, and those tabling 
parts include the stripe part top at least. 

[0041] Spacing of an independent electrode finger is GalnAsP. In case a current flows to a barrier layer 
13, it is set as a value to which equivalent resistance becomes large compared with a whole surface 
electrode. That is, GalnAsP Although the current has spread in the barrier layer 13 neighborhood, 
directly imder an electrode finger, a current is narrow depending on the widtii of face of an electrode 
finger. The electrode finger which has geared to it shows the resistance near a whole surface electrode, 
when both fiinction. 

[0042] When kappaL value is larger than 1.25, waveguide light concentrates on lambda / 4 phase-shift 
location 30, and a carrier consistency decreases. In this case, wirebonding is carried out so that a current 
may flow only to other four electrodes except electrode 21-la and 21 -3a. From the exterior, a current is 
impressed by one channel. If this is operated, since the electrode which is a pair is got blocked on the 
other hand and only electrode 21-lb and 21 -3b are fimctioning, in fields 1 and 3, resistance will become 
large. On the other hand, in a field 2, both coimter-electrode 21 -2a and 21 -2b are fimctioning, and 
resistance is small. Therefore, many currents flow in the resonator center section in which the carrier 
consistency is decreasing relatively by the hole burning. Thereby, reduction of the relative carrier 
consistency by the hole burning can be compensated. 

[0043] As shown in the continuous line of drawing 6 , the linearity of the I-L property in this case is 
good. The stable single mode with little change is obtained without the kink which is a break point like 
[ in the case of the whole surface electrode shown in a broken Une ] arising. 

[0044] Moreover, when kappaL value is smaller than 1.25, the relative density of the waveguide light in 
a resonator center section decreases, and a relative carrier consistency increases. In this case, 
wirebonding is carried out so that a current may flow only to other five electrodes except electrode 
finger 21 -2a. If this is operated, since only one side of a coxmter-electrode Amotions, in a field 2, 
resistance will become large. On the other hand, in fields 1 and 3, both counter-electrodes fimction and 
resistance is small. Therefore, the current which flows in the resonator center section which a relative 
carrier consistency increases by the hole burning can be lessened, and relative change of the carrier 
consistency by the hole burning can be compensated. 

[0045] Thus, since what is necessary is just to choose the electrode to operate with the property of a 
component, a component with few adverse effects of a hole burning is obtained also with kappaL value 
of arbitration. Moreover, the width of face chosen with extent of a hole burning by it not only dividing 
into three fields, but changing the width of face of an electrode finger, or dividing into three or more 
fields spreads. 

[0046] This invention is GalnAsP/IiiP. It is apphcable not only to a phase shift mold DFB laser with a 
system embedded structure but other ingredients and other stripe geometry. Moreover, it is apphcable 
not only to a phase shift mold but the distribution feedback mold semiconductor laser structure which 
optical power concentrates on an end face. 
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[0047] 

[Effect of the Invention] According to this invention, the component which stops a hole burning and can 
maintain the single longitudinal mode to a high optical output by any approach can be offered. Even 
when barrier layer thickness varies for every wafer by moreover changing the thickness of an ohmic 
contact layer in a resonator central field, the desired amount of phase shifts can be controlled easily. 
[0048] Moreover, current impregnation can be performed in one channel by connecting those pectinate 
form electrodes according to the property of a component by making the configuration of an electrode 
tabling of the pectinate form electrode with which plurality became independent. Therefore, a burden 
new to an external circuit does not require compUcated control, without being generated. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] GalnAsP/InP of the first example by this invention It is the perspective view of the mesa 

stripe of the equivalence phase shift mold DFB laser of a system embedded structure. 

[Drawing 2] It is the sectional view of the equivalence phase shift field in drawing 1 , and other fields. 

[Drawing 3] GalnAsP/InP of the second example by this invention It is the perspective view of the mesa 

stripe of the phase shift mold DFB laser of a system embedded structure. 

[Drawing 4] GalnAsP/InP of the third example by this invention It is the perspective view and 

fi-agmentary sectional view of a mesa stripe of a system embedded structure. [ of a phase shift mold 

DFB laser ] 

[Drawing 5] GalnAsP/InP of the fourth example by this invention It is the top view of p lateral electrode 
of a phase shift DFB laser and the sectional view of resonator shaft orientations with system pad mold 
structure. 

[Drawing 6] It is drawing showing the current-optical output (I-L) property of expressing the operating 
characteristic of the fourth example. 

[Drawing 7] Conventional GalnAsP/InP It is the perspective view and A-A sectional view of a phase 
shift mold DFB laser chip of a system embedded structure. 

[Drawing 8] Conventional GalnAsP/InP It is the perspective view of the mesa stripe of the equivalence 
phase shift mold DFB laser of a system embedded structure. 

[Drawing 9] It is drawing showing the relative light reinforcement and the relative carrier consistency of 
shaft orientations of laser which are shown in drawing 7 . 
[Description of Notations] 

10 [ Waveguide road layer, ] — An n mold InP substrate, 1 1 — A diffraction grating, 12 — n mold 
GalnAsP 13 — GalnAsP A barrier layer, 14 - p mold InP A cladding layer, 15 ~ p+ Mold GalnAsP 
Ohmic contact layer, 16 ~ p mold InP An embedding layer, 17 — n mold InP An embedding layer, 18 — 
GalnAsP A cap layer, 21'-NX [ - AR coat, 30 / lambda / 4 phase shifts. ] (N:l, 2 and 3, X:a, b) - p 
electrode, 22 ~ n electrode, 23 

[Translation done.] 
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[Drawing 1] 
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